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(57) Abstract . V . . r :- x '. 

An apparatus (J 2) for increasing the' quantity 
of dissolved oxygen ^in water. The apparatus (12) 
includes an inlet (f 4) for receiving^ untreated ; water. 
A cell housing' (V2) haying an electrolytic cell 
therein is ccupied tothe.infct (14). A translucent 
resident time housing (22) is'.connected to the . cell 
housing (12) for receiving -water •containing oxygen. '^1 
and hydrogen gasi The resident j time tiousirig (22) (' = 
is vertically oriented and longitudinally extended 
for a selected vertical length above the cell housing 
(12). This provides sufficient resident time of the 
water in a quiet zone to permit the; generated oxygen 
gas to transition into the dissolved stote'.pHor to 
reaching the top of the. resident time housing .(22).; .; 
An outlet (28) is provided' at the top of the resident" ' 
time housing (22) to dispense water having a high 
dissolved oxygen content A gas vent (32) is 
provided at the outlet (28) to permit the escape 
of hydrogen or other gases which have not been 
dissolved into the water. Preferably, a chill unit 
(40) is provided prior to the electrolytic cell to 
reduce the temperature of the water. Chilling 
makes the water pleasing for human consumption, 
as well as increases the water's ability to absorb 
dissolved oxygen. Additionally, a light (38) or 
other artistic display may be provided adjacent to or 
with the resident time housing (22) for the pleasure 
of viewers. 
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HOUSING AND METHOD THAT PROVIDE EXTENDED RESIDENT TIME 
FOR DISSOLVING GENERATED OXYGEN INTO WATER 

TECHNICAL FIELD 

This invention relates to dissolving oxygen into water, and more 
5 particularly, to an improved apparatus and method that provides an extended resident 
time for dissolving recently generated oxygen into water. 

BACKGROUND OF THE INVENTION 

Many benefits may be obtained through the use of water containing an 
elevated quantity of dissolved oxygen. For example, certain studies have shown that 

10 animals, including chickens and turkeys, may become heavier for a given grain 
consumption if their drinking water has elevated oxygen levels. Increased levels of 
oxygen and water have been shown to purify the water, removing and neutralizing a 
variety of biological and chemical contaminants. In addition, there are indications that 
humans obtain considerable health benefits by drinking water with elevated levels of 

1 5 dissolved oxygen. 

It is well known that the oxygeri conterit of water may be increased via 
electrolysis. According to known techniques, a current is supplied to a cathode and 
anode positioned in a water solution. A DC voltage is connected to the electrodes in the 
water. When current is supplied, electricity passes through the water, splitting: some of 

20 the water molecules into their component parts, causing the formation of hydrogen gas 
and oxygen gas. ' ' 

Currently available systems for oxygenating water with electrolytic cells 
may not reach desired levels of oxygen, nor do they function as efficiently as desired. 
Accordingly, there is a need in the art for an improved, system that increases the amount 

25 of dissolved oxygen in water at an improved efficiency. 

.... • : r 

■ j - \ ... 
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SUMMARY OF THE INVENTION ^Xih <v 

v ? ■•; :> *;o ?,;.-:- .. According to principles of the.present invention, an apparatus is provided 
; ^ft>r increasing ^ie quantity of dissolved; oxygen into water. The apparatus includes an 
^miet'for 'receiving untreated water, A cell housing is connected to the inlet. Within the 
5 cell housing is m electrolytiocell. ' When power is. supplied to the electrolytic cell, 
electricity -flows through- the water breaking; some of the water molecules into their 
component- parts of ^ hydrogen gas and oxygen gas:: At the outlet of -the cell, both 
• hydrogen- gas and oxygen ^ gas are present., in the water- A vertically-oriented, 
: - loftp^ The housing has a 

HOS ;i se^^ ™ e 
length is selected*© be sufficiently lonjg. that ^ aMajority^of the gaseous oxygen transitions 

•«•• - to dissolved Oxygen in the water; v >: :-!;,.:.'->' 8 -' .; ...... 

.r.-rv b.m-n: The resident ^time housing has an.open channel, which is unrestricted and 

• witli W ^trocfidBs th^vvFwrther^ v^enred ;> embafiment, it is a generally 
15 : ~Uii^^^Se^^^ a smoothiwall to promote lanrinar flow, The use of an 

: ■ unrestricted, laminar flow zone provides.-* quiet time: foMheiox>'gen to transition from 

• the gaseous state into the dissolved state. : - uyr -V • 

' BRIEF DESCRIPTION OF THE DRAWINGS , h .* 

v ; Figure i is an isometric view of a first: embodiment of an. apparatus 

20 according to the present invention, '£ -.-'v= >■;•., ; •>•-"• ■'■ 
k- h Figure 2 is an isometric schematic view of ; £n ? ateeri^tiye.embodiment 

" according to principles of the present invention.: r c 

■■' • ■>■.. «•:•• •.;■«. 'Figure 3 is a first embodiment of :ai*--jeie^lytic; : pelt .-Recording to 
■' ^ 'principles of the present invention. - >>.---<; ; r .v.'.'-'-v- v-' 

25 ■ Figure 4 is an alternative embodiment of an electrolytic cell according to 

principles of the present invention. ? 1 ' : . < ! i ■'}<■•■ 
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DETAILED DESCRIPTION OF THE INVENTION-: , / : , ^ / /i jr 

./ r. ; : Figure 1' shows the apparatus 10 for increasing .the quantity of dissolved 
' oxygen in the waiier. The apparatus 1 0 includes an elettrol)fac ceH} hqi^^ 

{ inlet SMfion^4 : 'contoe£tfed'priore{tOtthe : ctll housing. 12b . An inlet pip^,i6 is co;inected to 
5 the inlet 14 for receiving -water flowing arid is shown by direction, arrovy 29. 0; s « ?v . 
" - A power supply 18 is. coupled to the eteetricicell housing 1 2 for prQviding 

! direci current to the electrolytic cell as described imroorejdetail I^erjiefein; 0: r :ii , r , 
' A resident time housing 22. is? -connoted the jputletj^qf. t^ie cell 

housing T2. The resident time housing 22 is vertically oriented ^o provide ;%lqiig channel 
10 through 1 which water flows in ha vertical ; direction, The^resi^e^t, 

longitudinally extends for a ^ selected .'vertical; length abov^ the cell 12 ;v > y i j^ :1 

An outlet 28 housing a vent 32 therein. is. at the top ^ GC^he hQu^g,22. An 
: outlet pipe 34 is connected to the outlet 28:for providing flow pf treated water. * 
1 " During operation, the electrolytic celj M the housing 12 has^ direct c 
15 ' : power supplied thereto so as to provide r flow of electrie^rrent througfe, tide water 30 
v flowing therein Th£ passage of electric current causes §s>nw, of the ^ter ?j mplecules to 
split into their component parts creating hydrogeiVgas; an*} oxygen gas. , At the.outlet of 
the electrolytic cell, the hydrogen gas, represented by the large bubbles 24 and the 
oxygen gas, represented by the smali bubbles 26;' exit from the electrolytic cell. Both the 
20 hydrogen gas 24 and the oxygen gas 26 are ^at- this time,; mainly in the gaseous state. 
Hydrogen bubbles 24 are generally larger and more likely -to remain, separated from the 
: ' water itsdf : 1 Oxygen bubbles, on the other hand, are quite numerous and create a cloud 
effect immediately at the exit of the electrolytic cell 12. Both the hydrogen: and oxygen, 
at this Stage being in gaseous form,; begin to rise in the water. In addition, the water is 
25 usually moving through the tube as shown by direction arrow 30. In some embodiments, 
the water may be stationary; and even in those embodiments, the gases will still rise 
slowly through the tube, the gas being lighter than the water . 

As the oxygen 26 rises through the resident time housing 22 it will 
transition from a gaseous state to a dissolved state, greatly reducing the number of 
30 separate oxygen gas molecules therein. The length I is selected to be sufficiently long 
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• ; 3«*-maj6rity^f the-oxygen molecules become dissolved oxygen in the water. On the 
:h v/otHer handv 'the hydfogeri-mblecules are more likely to remain in the gaseous state 
u' J.^ou-gfiJ^lrifirel^gt^ofthe.tube and;thus^D remain in the, gaseous form as shown 

' ftytoubbiev24.; • - ^ »*•■•. ^ib ■ ' 1 .to ??, »v '• .•'.-::<- r< • ' • 

5 .. Accordingly Jto principles of the present invention, the resident time 

f housihg ,wi * an ^restricted cross- 

.^sectional area: .This permit water to. pass therethrough in laminar flow without 
encountering obstructions. This provided, a quiet zone which permits the oxygen 
% ^le«ufet65^e-ieasgy5iJe ytssolvedJtitb.the water. If the. resident time housing 22 is 
16- «etbo ^short; the ^housing wilUerminate ; before. a majcrity of the oxygen has dissolved 
.J "u> vmliffe water^arid will thusSeexpossiito:surface ain and exit in the gaseous form, rather 
i-' than becdmsrigt dissbived ia!^v^;^^«fther^ifeft«bu^nc$.t§ indw-ed in the water, 
^ctf as^'Mvihg a^-sl»a<pmirri,c*i9!(y? elbow, or other obstructions immediately after the 
! cell before : sufficient quiet time, has >been permitted, then the oxygen will be inclined to 
15 -remaiff in tWegaseous sfat^and not! transition tc dissolved oxygen. , A shortcoming of 
■■> nWny'pribf art- devices is the. presence of such ebstmctiqns, including sharp bends in the 
pipe,' -filters or othsr ' devices^ .shortly: :after. the electfblytie cell 12 which act as 
•o - obstructions to preventive rapid transition of the .oxygen 26 into the. dissolved state 

" - withinthe water. 0 ' : - *'">'-■■*; ' »•'» '•• "<•> 

20 i ;r • According to one embodiment of the present invention,, the distance 1 is 

selected to be in the range of 3 to 6 feet, 4 feet being the preferred range. The diameter 
• of the resident time housing 22 is in the range of 3»4 inehes in one embodiment. In other 
- embodiments, a smaller diameter tube is used. With such a housing length and diameter, 
flow rates in the range of .2 to 6 gallons per minute can be achieved while, achieving high 
25 ' dissolved oxygen values. -Thus, even 'at very high flow, rates, such as 6 gallons per 
minute; the resident time of the water inside the housing 22 is rsiiftlciently long that 
> during this quiet period a majority of the generated gaseou&oxygen transitions into the 
! dissOlved -state so that the water exiting the top of the housing has. a relatively high 
: dissolved oxygen percentage. ; ' - ■ ' : - { '< - 1 " • : ^ 
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y^s.wifi be appreciated; the length; l ithat is optimum, is r^ated to rthe flow 
rate desired, as 1 weH as the diameter of the tube and other factors,: f-For a^veryrilpw flow 
rate; a shorter length i is acceptable befcabse the water will ;have L sufficient <residpnt time 
that a majority of the oxygen can transition into dissolved oxygen, i jpiv,tlj$ otber hand, 
' 5 for higher flow rates, a longer length 1 will be; desired- h-Th^ desired feature of4he 
invention is to maintain a resident time of the water prior* to encoimterm^a.QQ^.bend in 
the flow or other turbulence-creating member such that the? gaseous ftxygen. may be 
r ^ rapidly dissolved tc become dissolved oxygen; H i .^/our^k, ■jniwcuuxiz 
« • • - The outle; 28 has a veht 32 oonn^^ 
10 escape at the top of the outlet 28 ? Any other gases A^ich remai 

outlet 28 will also be pennitted to cfsoape ^\da^veot^2 ^ ,HoWev§r, .smce a m^jprity of the 
r v oxygeii has transitioned to *hef dissolved state;i ft witt be retainedrin the ^ter $nd <will not 

■ 1 - escape via vent 32: The treated water 3Q theh^passesr^Qran oud.et/pipeiS^i^here it is 

1 / ; provided to the consumer ff desired; a fl6w;sratef sense** 36 qia^morytpr |th^ rate at 
£5 — which treated water is provided to a userir: If thewaterr i^flojying atjan e^emely high 

■ is : - rate, the flow sees&r may^provide feedback to the power supplyj to { increase : the current 

k ' or, conversely, if vKs^floWtate is extremely km* or zero^may;reduc,e the cun*ent«pr turn it 
oflf-ffi desired. Thc^flpw^ rate sensor, 36 cart be* positioned at any d^jred;< location, 
including prior to the inlet 16, or other positions as desired by the user, it b^ipig shown 
20 - oilly schematically for purposes of illustrating the ability r.to ^ense the flow and provide 
- - ■ -feedback* -if necessary ^ i/'l:-.* .-v o c ; .." ■ vr\^ J . ; - '^..^S; 

' - : * ^ The treated wafer 3 Q, is thereafter .provided to any desired ruser, which 
r may include; pouitiy, such as chickensr and turkeys. .Alternatively, 3 it . may also be 
provided to ai, outlet tap for human consumption. ; • ■ 

25 r - - According tor one embodiment, the resident time housing, 2? js clear so 

that a person may easily see the various gases inside the housing A light 3.8 is provided 
immediately behind the housing. The light 38 transmits light directly thrpugh the water 
: 30 being treated so that an operator may see the hydrogen gas 24. and oxygen gas 26 
within the water 30. This provides feedback to the operator to confirm that the majority 
30 of the gaseous oxygen 26 is transitioned to the dissolved state prior to reaching the 
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outlet 28. Further, light 38 provides visual stimulation and an artistic enjoyment for 
: ' k viewers. 'The generation of many different sized bubbles, and Weir passing at different 
speeds tiiroug.1 the wafer es the-Water is also traveling through the tube? creates a 
da^^cflfeci"<Jf : tfie''biibfeleS, which has a pleasing effect to the eye of the viewers. This 
5 'provides a iiisfinct 'advantage in those situations -where thewater is being provided for 
''-• n hi^''cbnsuKiptioh/' 'The -person consuming the water has the advantage of confirming 
1 r that oxygen ^ Isan' fact beiiig generated :by the- electrolytic cell. Further, he/she can 
confirm that We" iteijdrity'-'of tlftroxygen >genefated has transitioned into the dissolved 
: ;! "' ••*tote%hife at' f fhe ( --^n'ie !> dihe having' the enjoyment of viewing the ; artistic effect of the 
0 various bubbles as Ihey are i created- and passed, through the system. The. use of this 
device, not only as an oxygen generator, Ibut also/is an artistic device for entertainment, 
isa- slghihcanT ad^ Further, the immediate 

: feedback to the user that the invention is achieving the desired result provides not only 
•satisfa(^bwana'ehjoyte^t-bOt ! the assurance that a high-quality product is being properly 
15 delivered. This has ; significant eonimercial benefit for 4he sale of such water, as will be 
de^ribed wit H respect t^ the nekt embodiment . 

Figure 1 2 'illustrates an embodiment which is; more particularly suited for 
•' the delivery of oxygenated water for human; consumption and viewing enjoyment. As 
with the device ^ of Figure!, a cell housing 12 is coupled at. one end to an inlet 14 and at 
20* the other end to an outlet r 28. A vent 32 permits hydrogen gas to be^ vented. The 
•resident time housing 22is clear and has a light 38 at the back thereof- The bubbles 24 
and 26 are present, however, they are net* shown' in this figure; to provide a more clear 
illustration of the structure and operation of the present invention. Prior to the inlet 14, 
a chill unit 40 is provided in the inlet pipe 16. a The purpose oftthe chill unit: 40 is to 
25 reduce the temperature of the water to a low temperature level to provide enjoyable 
"drinking for human consumption.- It also has the distinct advantage, of significantly 
increasing the amount of dissblved oxygen which the wafer 30 can-retain, as explained in 
more detail elsewhere herein. : - r.-. , 

Untreated water is provided as shown by the arrow 29 into an inlet pipe 
30 42. The untreated water passes through a filter 44 to ensure that all contaminants and 
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1 uridesired gases are Removed therefrom. t Preferably, the filter is o£ the activated charcoal 
type of other type Which is known to remove chlorine gas : apd .othen.substances. The 
r water then passes from the filter 44 into a transition pipe 46, From the .tr^sitip^ri pipe 46 
it passes into the chill unit 40:whereit is reduced tp,a coohtemp^ature for drinking. 
5 ' 1 The chill unit 40 may: be? of any type which ^currently available in the 

market today, such chill units being: well known., Por example,, or 
other tap'beverages, a chill unit is often-provided in t^ 
: 'exchanger surrounded by ice or other :temperature^reduc*ng material, .jl^his will reduce 
; the temperature of the water flowing (therethrough to, a; <iesirabl^ H drinking .. temperature 
10 • withoirt freezing it. A refrigeration unit,; such; as the^ type] powered, ; by .a motor and 
— 1 having a heat exchanger may also;be used if? desired; ;,,^ r: ^ P#£ /ji V . « r7 , v ., fv/ ,.;. 

- r - ' ' * > ; ; * The water passesrftom the.chilhunit 40 into the inlet tube ; .l^ ; the inlet 1 4, 
V * * - and their through the electrolytic cell in the; housing ^ : The r electrolyse; ce&£enerates 
; »' 1 hydrogen and oxygen gasesras has;been previously described, t Thje water 30; : containing 
1 5 dissolved oxygen passes ftom the- outlet 28 info an Qutjetrpipe^. Erpm : thQ, outlet pipe 
34 the water is delivered to a consumer* supply mbe Generally, the consumer supply 
?i 1 tube 48 will have: a 1 smaller diameter than thei resident time housing 22, such as Va of an 
i: ihch, ;l4 inch, or less; By this tin^; the majority of the oxygen has entered, thp. dissolved 
: state and thus theUube diameter can be restricted;. However, a gradual.diameter reducer 
• 2G ' 50 is preferred ;so as to* maintain a generally laniinar flow^and kejep a substantial-portion 
* ' of thieioxygen iin the dissolved state. It may also be r^duc^d in steps by having one or 
s 1 more reducers 50 Thereafter^ the treaty water 30 is delivered to a tap 5 52. :) 

Thetap:52 ir.operated manually by a usersqas to ^ provade drinking water 
: from the: system. The tap 52 may be of any conventional type known in the art. For 
25 j examples it: may. be/;of the .type nonnally used for the dispension of, beer or other 
carbonated beverages- having the appropriate flow valves and lever 54thei:eqn ,so as to 
maintain the gas in the dissolved state. Such flow valves are well known in the art, being 
used for the dispension of carbonated beverages, beer, and other liquids. The? user, or a 
waiter serving the user, is thus, able to easily place the oxygenated water into a glass or 
30 pitcher for consumption^ - - , ..... t - 
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Generally; water will not be constantly drawn from the valve 52. Rather, 
■ 4t ^ wili^e: feirt©v^«^s:denianded by a user, Accordingly, it is desired ; to maintain the 
i:i ^ watfeK;ln>constantwculation so that it remains sufficiently chilled to, be ..comfortable for 

■ drinking. ^According ; ib one embodiment of the invention, a, small pump 56, causes 
5 ?> recirculation of tte wate^through a recirculation tube 5,8 into the transition pipe 46. The 

">#^^thfe^cr«eiiiers'4b^tiie:«Kai unit and is returned to a low temperature prior to 
.-.:» passing through the cell housing and content increased as 

■ •< has beeh' described, .rns/'.vo -:r'- rr-u ./ ■ : = - . ■; «•••/• r.r»? . *.;«- .< 

: .£ i n ^ ? rfj >; Having the Water at a low temperature prior to entering through the cell 
•10 ' -h^ oxygen properties of the water. Cold water 

• isi ifeapable ' absorbing significantly greater, amounts of gases,, including oxygen gas. 
<■ - Fu^her, : thg'chilled Water can absorb. the oxygen gas more rapidly and maintain a higher 
,■;>■ dissolved oxygen content than Warm water. Ghilling the water prior to it entering the 
n.v. v^^lvtic^'-pfQVid^the'i^tage.lhatlhe^ will be more rapidly absorbed into 
15 the water and further, that the water can hold a higher quantity of the dissolved .oxygen 
Hhaii fis possible at a higher temperature. The chill unit f4Q. thus provides an improved 
- drinking beverage for human consumption and also the advantage of increased dissolved 
oxygen quantities and at- a faster rate than is.possible without the. chilling, •• 
= w!i i . will be appreciated,: the device of Figure;;? is of a, type which would 
20 normally be installed in a restaurant, bar, or other location so as to provide high-quality 
■' water 5 with a substantial dissolved oxygen content: Often, th»5 customers wish to view 
v • ! %he generation of the treated water and the dissolving of oxygen gas into the water. The 
housing 22 is therefore made aesthetically pleasing and the light 3$, is selected to be of 
• -the^type which will provide pleasant viewing The light 38 can, of course, be a single 
25 light of a selected' colon Alternatively/ a variety of different :Colpred lights, switch on and 
off in a'selected pattern or sequence so as to create an artistic appeal. Thus,, the light 38 
represents any number of different types of lights, as well as different colors so as to 
provide the desired artistic visual effect while at the same time the generation of high 
■ quantities of dissolved oxygen in the water./' o ' I ' .?: ■■■■■ : ' 
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' /?; v " Ail additional benefit of the present invention will now be described with 
respect tb Figure I! As- shown in Figure. l 9 cn removable coupling 60 is positioned at a 
bottom portion : 6f the' efectrblytic- cell 12. .Further; ;a. removable- coupling .62 is 
positioned at* a top portion- of the electrolytic cell. v The removable couplings are 
5 significant advantages in providing service and cleaning of? the electrolytic pell J 2 and the 
'housing 22. When it is desired to service the electrolytic cell- 12, ,such t as cleaning the 
dectrodes, replacing or servicing any of the components or the like,. operation of the 
system is terminated and water is drained from the system. The ^ c^uplingSf60^and : 62 are 
then rotated so 1 as to separate the electrolytic celkl 2 from the. rest of the system. The 
10 cell housing 12 is thereafter removed from the^system-for s replacement- the 
like is desired: Thereafter- the cell housing; 12, f having the new (electrolytic, <cell ;or the 
1 ' cleaned cell therein is replaced r andthe couplings 60 and ,62, are reattached sp ; tiie -system 
becomes fuily operational; The couplings 60 rand 62: can be any ^acceptable coupling in 
the prior art, including rcitatabl.e threads,, watertight couplings onHthe.Jike, -mauy such 
15 ' watertight connections being known. " r- : . / ; f; vri. b:\ - v^jjv z( i 

r FigurdS'3 &hd 4 show examples of the?housing 12-having^ 

cell- therein. : T'h^"^decfrolytic-:. , ce}l , :iinclud l es * .<electi?odes<ri2Qa which are appropriately 
connected to the positive 1 and^hegative power supplies, : aS; .is ;known in jhe v Mt. The 
length 23 and the numbed of the electrodes 20 is selected, so. as to provide the desired 
20 amount of oxygen generation, again according; to known principles. In a preferred 
{ embodiment, the housing 12 has the same cross^sectipnal ^diameter as the resident time 
housing 22 so as to: pro^id^ from the electrolytic 

cell to the resident time housing? 22. Generally, the. resident time housing 22, will begin 
immediately above the electrolytic xell so that the generated oxygen gas can begin to 
25 r transition iMb tKe' dissolve alternative embodiment, -the resident time 

- housing 22 has a larger -diameter than the cell housing 12 to provide an extended resident 
time for a given flow rate. <" ; . » 

i-y.i \, The invention has been described and shown for a .number of alternative 
embodiments. As will be appreciated, equivalent structures may be substituted for those 
30 shown herein in order to achieve the objects and purposes of the invention, the invention 
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being as broad as the appended claims and is not limited to the specific embodiments 
shown herein. 

. , ■■ ■ . • . -):-. .-: : V 



..%iJ?it 4 Of. c:L; -v*. h e .'~.l \ r :.'^r-7 v - .:t:/..,.;> ■' ■ : {? ' ■ . . ■if-/'- -.. v% -.* v ••.:>'> ' 
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: ' ' ' " : <* ' ' ' CLAIMS '" • C v 

1 . An apparatus for increasing the quantity of dissolved oxygen in water 

comprising: 

an inlet for untreated water; 

a cell housing having an electrolytic cell therein coupled to the inlet; 

a resident time housing connected to the cell housing, the resident time housing 
being vertically oriented and longitudinally extending for a selected vertical length above the 
cell housing; and 

an outlet at the top of the resident time housing for removing treated water 

therefrom. 

2. The apparatus according to claim 1 wherein said resident time housing 
is a vertical tube having generally the same cross-sectional area as said cell housing for 
ensuring laminar flow of water from said cell housing into the resident time housing. 

3. The apparatus according to claim 1 wherein said resident time housing 
is a straight, longitudinally extending tube having an unrestricted, constant cross-sectional area 
so that water may pass therethrough in laminar flow without encountering obstructions. 

4. The apparatus according to claim 1 wherein the vertical length of said 
resident time housing above the cell housing is selected to ensure that a majority of gaseous 
oxygen present at the cell housing outlet transitions into dissolved oxygen before reaching the 
outlet at the top of the resident time housing. 

5. The apparatus according to claim 4, further including: 

a first removable coupling member positioned prior to the cell housing; and 
a second removable coupling member positioned after the cell housing member 

for permitting the cell to be disconnected from said inlet and from said resident time housing 

for servicing the electrolytic cell therein. 
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!c> V;; , ; 6,v: , f The f apparatus according to claim Uftrthej including a water chill unit 
.pbsitionedfpriorto said^nlet for reducing the temperature of sajd. water. 



if jt 



7. The apparatus according to claim 1, further including:, ; 
an outlet tube connected to said outlet for carrying treated water; 

, v > to, ,. an outlet, valve connected to said. outlet tube^ for removing treated water from 

said outlet tube; and l j 

„ h s ^h.*«qircolati<5n ^«oupted from said s outlet tube to said inlet for recirculating 

•^d.treated^tec^0ugh; said Mlhpu.sjng. : and ,s^d ; resi(Jent time fusing. ;., . 

8. The apparatus according to claim 7, further including a pump 
: positioned in said recirculation ^ 

9. The apparatus according to claim 7, further including a gradual cross- 
sectional reduCtion.member,positior.ed { in the, outlet tube and shaped to gradually reduce the 
cross-sectional areaTrom a large cross-sect^ 

outlet tube, J;;:'; - LU'<>"vhi <.'j- •> : ^-ri^-"'--.- r-'J-^il <i Wj?-.??/ C".\i ■ 5 , :• '.".'>k.v ■ 

10. A method of increasing the quantity of dissolved oxygen in water 

r comprising: . . • ! . j ,<>}. «•:.••.*• - f r»- • '! 

passing untreated water into an electrolytic cell that generates hydrogen gas 

and oxygen gas from the water; i< i 

passing treated water out of said .electrolytic cell ed treated water containing 
hydrogen and oxygen in gaseous state immediately adjacent the exit of said.elec|rolytic j cell^ 

transporting the treated water for , a selected resi<iem; tiine. period in a vertical 
housing positioned directly above said electrolytic cell, r said resident, time tang selected to be 
sufficiently long that a majority of the oxygen in a gaseous state becomesdissolved oxygen in 
the treated water to increase the dissolved oxygen content of the water. 
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11. ' The method according to claim 1 0, fuHWeriineluying the step of: 
chilling the water to reduce 1 the temperature of the watei 4 prior to passing the 

untreated water through the electrolytic cell so as to increase the capability of the water for 
retaining dissolved oxygen: i: h - - ... l * /. ^i: : . ; ;->;*: f " 

12. The method ' aocbrding td ' claim : T0 'whera step 
includes: : - S; ' f; - ■ - 

flowing the water in ia laminar 1 flow patted tube for 

permitting gaseous oxygen to transition iritoi the* dissolved h staf&- wtHout^ 
turbulent flow in the flowing water. 

"'' x 1 3. The method at^orcfihg to ftaim' i 0; fu^ said 
treated water through said electrolytic cell. 

* • i ^ The itietKbd According to clai^^ 
sectional diameter of d'fldiv , %1^^siti6h^fof < 'i^^t6 fldw thferethrougH, said reduction 
being a gradual reduction without a sudden transition so as to maintain substantial laminar 

flow of the volume of water passing therethrough. 

r • 'V- . u, -t'jj. v.\ ^ tr ir, Ir • kifn / <•; 

15. An apparatus for increasing the quantity of dissolved oxygen in water, 

.1,0, ~ , •■.„...'>/{.•• I 

comprising: "* - ^ » 

an apparatus inlet; T r : v 

* * ah efectrdfytib : c^f' containing an 
•electrolytic cell;* arid'' :'v:^j ^ y.;, , v: ■«..♦'..• 

' a resident tihie housing dbiipled to the electrolytic cell housing, the resident 
time housing exteridiiig a* predetermined height, having an outlet, and being translucent to 
permit viewing of wker within the resident time housing. 1 •■i;"-. : . ' ; 

16. The apparatus of claim 15 wherein the height of the resident time 
housing is determined based on a target dissolved oxygen quantity. 
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. < jb . ( - 17,;. the apparatus of claim 15, farther comprising first and second coupling 
members coupled to the electrolytic cell housing. 

^iiateoe-ifo a-^Tfie . ; ap : pa*atus> of «dain»' - 35^.forther.::cbinpostng. a water chilling unit 
coupled to the apparatus inlet. ; ; 0 . ■ > 

'uqvm 1oi£>n. ^tlie^'a^ai^s^of-dlailm'lS^fufther comprising: • 

an outlet tube coupled to the resident time housing outlet; 

an outlet valve coupled to the outlet valve; and 
; ; , !,j '^M^ '}Mr<^ikibii line coupled betweew the butlet tube and the outlet valve. 

20. The apparatus of claim lj9,i farther . comprising a pump positioned in the 

;; reai^laiionmfe' :, -^ b > ^ ! - >h:s WW * ; " ^ f =' '< ^ - - - - 

n : i o 2 i\t The apparatus of d^«l^^h§reitt<the.oullet'tubc further comprises a 

rediictibri member. ^ •' ' ;:: • r - : "- ;c; •'■ >i baas/.-* * •'*?•* > • •• 

.-. .;.-'..'':~Xs$ * ; . hf'-y . h-M<. Jf-iViu i'if.r, ml ,!•' }:..'"■ tefri f ii'!.i.«! w ..' ■".':-: ! ..' '" '. 

22. The apparatus of claim 19, further comprising a plurality of lights near 
the resident time h'ousiiig and positioned to shine light? through the resident time housing to 
enhance the viewing of water within the housing. ; i '■ 

> >„ i r A method to ; increase the quantity of dissolved oxygen in water, 

'comprising the steps of ' r ' ' , "*.'° ,! - , ' :; ' ■' " A q: ' - '•*-' '•' ' ;; 

passing water through an electrolytic cell; 

passing water from the electrolytic cell through a translucent, vertical housing; 

and ^ — •< ' 1 • -:=-u:«f. o ; ; . 

; . r , , o. f jj| um j nat j ng a plurality of lights positioned .near the translucent vertical housing. 

24. The method of claim 23, further comprising the step of ensuring the 
water undergoes laminar flow in passing from the electrolytic to the clear, vertical housing. 
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* ■ •* - 25V - The method of claim ^23;^ further comprising, .the step, of reducing the 
water temperature. \. t ,:+it r s ■ -./.vv- ^ •..«:-.;;..-.-.-> ~ , - f . 

< - ' 26. The method of claim 23, .further comprising tlie. step q£ recirculating the 

water through the electrolytic cell. $*f..; , ij: , lf . n(jn 0? t OT ; . 

27. The method of claim 23,f further- comprising. ;t he steprof removing the 
water from the translucent, vertical housing:. . »i K-iuaos Tf-in/.-. 

.'2Si Ari apparatus for increasing the quantity t ^ 

comprising: 

' v ' : an -appr-ratuis inlet for receiving water;t , ei if ; )0 : £f fT 0£ 

an electrolytic cell coupled to the apparatus inlet for releasing, oxygen gas from 

the water; 

^ • ' a resident itime ■ housing coupled to ; the dectrolytic ;cell for, providing a quite 
period during which the released oxygen gas becomes dissolved oxygen^, the resident time 
housing having a predetermined height, having an outlet, and being sufficiently translucent to 
permit viewing of the released oxygen? g£s; and > t j . ;£;: -,, r : _ 

* a plurality Jot lights positioned near the resident time housing for illuminating 
the released oxygen gas. t : ;-; ( l . : . v . v , , . - ^ 0 . 

'•>--\ > 291*. t The apparatusof claim 28, further comprising first and second coupling 
members coupled to the electrolytic cell for enabling the electrolytic * cell to.be removed from 
the apparatus. - y. • TJ , , . 

"'- .-'i' ^:^r;-: «{ ; jt-v. . .-.v.. - -.,\ ; . • 

30. The apparatus of claim 28 wherein the resident time housing further 
comprises a cross-sectional area for ensuring laminar flow of the water from the electrolytic 
cell to the resident time housing. 
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31. The apparatus of claim 28, further comprising an outlet valve coupled 
to the resident time housing for removing water from the apparatus. 



32. | T&? apparatus of claim 28, further comprising a recirculation line and 
recirculation pump for recirculating water through the electrolytic cell. , 
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